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AMENDMENTS TO THE CLAIMS 



Please amend claims 1, U -21 and 31 as follows. 

1 . (Currently amended) A method comprising: 

evaluating performance of a network having N optical links using a computer 
simulator, wherein evaluating the performance of the network-includes generating random 
samples, comprising: 

generating a first covariance matrix from a desired mean vector and a 
desired covariance matrix of a Bernoulli distributio n, wherein the desired mean 
vector includes N elements and the desired covariance matrix has a dimension N x 
N where N is the number_of optical links of the network : 

constructing a normal vector using the desired mean vector and the first 
covariance matri x, wherein the normal vector_mcludes N elements where N is the 
number of optical links of the_network : and 

generating a sampling vector using the normal vector and a threshold 
vecto r, wherein the sampling vector includes N elements where N is the number of 
optical links of the network, the sampling vector having the desired mean vector 
and the desired covariance matrix. 

2. (Original) The method of claim 1 wherein generating the first covariance matrix 



generating an integral expression F for a first non-diagonal element sy of the first 
covariance matrix at a now index i and a column index j, the integral expression having an 
integral limit as function of threshold elements *\ and tj in the threshold vector at the vector 
indices i and j; and 



comprises: 
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obtaining the first non-diagonal element Sij using the integral expression F, a mean 
Hkof the desired mean vector, and a desired non-diagonal element Z% of the desired 
covariance matrix. 

3. (Original) The method of claim 2 further comprising: 

obtaining a diagonal element sy of the first covariance matrix at a first row index j 
and a first column index j using the mean \ij at the vector index j, the diagonal element 
being equal to a desired diagonal element Sjj of the desired covariance matrix. 

4. (Original) The method of claim 3 further comprising: 

generating a threshold element xj of the threshold vector at a vector index j, the 
threshold element being equal to fij + Cj-^ inverf(l-2^j) wherein jxj and oj are desired 
mean and variance, respectively, at the vector index j and inverf is an inverse error 
function. 

5. (Original) The method of claim 2 wherein constructing the normal vector 
comprises: 

generating normal elements of the normal vector using the desired mean vector and 
the first covariance matrix. 

6. (Original) The method of claim 5 wherein generating the sampling vector 
comprises: 

comparing a normal element Yit of the normal vector at a vector index k with a 
corresponding threshold element Xk of the threshold vector at the vector index k; 

setting a sampling element of the sampling vector at the vector index k to a first 
value if the normal element Y k is greater than the corresponding threshold element x k ; and 

setting the sampling element of the sampling vector at the vector index k to a 
second value if the normal element Y* is equal to or less than the corresponding threshold 
element x^. 
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7. (Original) The method of claim 2 wherein generating the integral expression F 
comprises: 

fonning a. first variable p = Si/foc}); 



wherein p is an integral variable, erf is an error function, and % are respectively 
equal to (Tj-|j*)/CTi and (Tj-|ij)/aj, xj and ij being the threshold elements at the vector indices 
equal respectively to the row index i and the column index j, ^ and jaj being the means at 
the vector indices equal respectively to the row index i and the column index j, and oj 
being the variances al the vector indices equal respectively to the row index i and the 
column index j. 

8. (Original) The method of claim 7 wherein obtaining the first non-diagonal element 
comprises: 

determining a right hand side (RHS) quantity = 1% + v>Wl 
equating the integral expression to the RHS quantity to form an integral equation F 
= gjj; and 

solving the integral equation for the first variable p. 

9. (Original) The method of claim 8 wherein solving the integral equation comprises: 
solving the integral equation using a numerical method. 

10. (Original) The method of claim 6 wherein the first value is 1 and the second value 
is 0. 
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forming a third variable P = (a* + aj)/(c 4l ) f P being one of the integral limits; 
forming a fourth variable Q = (aj - ai)/(c V2 ); and 
forming the integral expression 



F(p) = yl*'^™ (erfJu^(Q + p + P)~ erf{fiV^(Q -p + P)))dp 
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.11. (Currently amended) A computer p iu g i um produot oomprioing: 

ft- niAnhiT w nn n nhlo moHinm having pfogam uudp embedd e d therein, tho program 

cod e oomprioing: 

An article of manufacture, comprising: 

a machine-readable medium including a plurality of instructions which when 
executed perform operations comp rising: 

evaluating performance of a network having N optical links, wherein evaluatin g the 
performance of the network includes generating random samples, comprising: 

computer readable program oodo to generate generating a first covariance 
matrix from a desired mean vector and a desired covariance matrix of a Bernoulli 
distributio n, wherein the desired mean vector includes N elements and the desired 
covariance matrix has a dimension NxN whe re N is the number of optical links of 
the network: 

computer readable? program - oad e to oonotruot constructing a normal vector 
using the desired mean vector and the first covariance matri x, wherein the normal 
vector includes N elements where N is the number of optical lin ks of the network: 
and 

oomputor roadablo program ood e to gen e rat e generating a sampling vector 
using the normal vector and a threshold vecto r, wherein the sampling vector 
includes N elements where N is the number of optical links of the network, the 
sampling vector having the desired mean vector and the desired covariance matrix. 

12. (Currently amended) Tho computer program produot of olaim 1 1 whoroin tho 
computer readoble program oodo to gonorato th e first oovorionoo matrix comprises: 

The article of manufacture of claim 1 1 wherein generating the first covariance 
matrix comprises: 
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computer r e adable program oodo to gonoroto generating an integral expression F for 
a first non-diagonal element sij of the first covariance matrix at a row index i and a column 
index j, the integral expression having an integral limit as function of threshold elements x\ 
and ij in the threshold vector at the vector indices i and j; and 

computer r e adabl e program oodo to obtain obtaining the first non-diagonal element 
Sy using the integral expression F, a mean ji k of the desired mean vector, and a desired non- 
diagonal element of the desired covariance matrix. 

1 3 . (Currently amended) S h e oomputor pro groin product of olaim 13 further 
oomprioing. 

The article of manufacture of claim 1 2 further comprising: 
oomputor readable) program cod e to obtain obtaining a diagonal element Sjj of the 
first covariance matrix at a first row index j and a first column index j using the mean at 
the vector index j, the diagonal element being equal to a desired diagonal element of the 
desired covariance matrix. 

1 4. (Currently amended) Tho comput e r program product of olaim - 13 furth er 

The article of manufacture of claim 13 further comprising: 

oomputor readable* program ood e to g e nerate generating a threshold element ij of 
the threshold vector at a vector index j, the threshold element being equal to ^ + 
Oj ^2 inverf(l-2fij) wherein nj and o) are desired mean and variance, respectively, at the 
vector index j and inverf is an inverse error function. 

1 5. (Currently amended) Th e oomputor progrom product of claim 12 wherein tho 
oomputor readabl e program ood e to oonotmot tho normal v e otor oompripoo: 

The article of m anufacture claim 1 2 wherein constructing the normal vector 
comprises: 
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computer roaddblo program oodo to generate generating normal elements of 
the normal vector using the desired mean vector and the first covariance matrix, 



1 6. (Currently amended) 




product of oloim 1 5 whoroin-the 



computer r e adabl e program oodo to generate fee sompling vector eegftpflses* 

Hie .article of manufacture of claim IS wherein generating the sampling vector 
comprises: 



Y k of the normal vector at a vector index k with a corresponding threshold element t k of 
the threshold vector at the vector index k; 

comput e r readable) program oode to oet setting a sampling element of the sampling 
vector at the vector index k to a first value if the normal element Yk is greater than the 
corresponding threshold element x k ; and 



sampling vector at the vector index k to a second value if the nonnal element Y k is equal to 
or less than the corresponding threshold element i*. 

1 7. (Currently amended) Th e computer program product of claim 13 whoroin tho 
oomputor roadablo - program ood e to g e nerate tho integral oxpro o oion F oompriooo: 

The article of manufacture of claim 12 wherein generating the integral expression F 
comprises: 

oomputor roodablo program ood e to form forming a first variable p = sy/(aiaj); 



oomputor roodablo program oodo to form forming a second variable c =\2(l - p ) ; 



comput e r readable program oode to form forming a third variable P = (aj + 
aj)/(c J2 ), P being one of the integral limits; 



oomputor readabl e program oodo to oomparo comparing a normal element 




ood e to oet setting the sampling element of the 





oodo to form forming a fourth variable Q - (aj - 



ai)/(c^); and 
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computer readable program oodo to form forming the integral expression 

/l — 0 °" 

F(P) = i e ~ P *°~ ft) (*KfJi^P(Q + P + P) - erf(JTTt(Q -p + P)))dp 

wherein p is an integral variable, erf is an error function, * and aj are respectively 
equal to (ti^/ai and (Tj-(ij)/oj, T* and tj being the threshold elements at the vector indices 
equal respectively to the row index i and the column index j, \x\ and jij being the means at 
the vector indices equal respectively to the row index i and the column index j, o; and oj 
being the variances at the vector indices equal respectively to the row index i and the 
column index j. 

1 S. (Currently amended) Th e computer program product of olaim 17 whoroin tho 
e omput e r readabl e program oodo to obtain the firot non diagonal clem e nt oompriDoo: 

The article of manufacture of claim 17 wherein obtaining the first non-diagonal 
element comprises: 

oomputor roodablo program oodo to dotormino determinin g a right hand side (RHS) 
quantity gy = + mnj; 

oomputor roadablp - p F ogrom oodo to oquato equating the integral expression to the 
RHS quantity to form an integral equation F ■ g^; and 

oomput e r roodablo program oodo to oolvo solving the integral equation for the first 
variable p. 

19. (Currently amended) The oomputor program product of olaim 1 8 wher e in th e 
oomputer readab le program ood e to oolve tho integral equation comprises : 

The article of manufacture nf claim ig wherein solving the integral equation 
comprises: 

oomputer roodablo program oodo to oolvo solving the integral equation using a 
numerical method. 
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20. (Currently amended) Tho method of claim 16 The article of manufacture of claim 
16_wherein the first value is 1 and the second value is 0. 



21 . (Currently amended) A network simulator for evaluating performance of a network 
of free-sna ce optical lin ks, wherei n the network simulator c omprises: 

a network modeler to model [[a]] fije network of free-space optical links; 
a reliability modeler coupled to the network modeler to evaluate a reliability model 
for the network; and 

a random sampler coupled to the network modeler and the reliability modeler to 
generate random samples for a Bernoulli distribution, the random sampler comprising: 

a covariance generator to generate a first covariance matrix from a desired 
mean vector and a desired covariance matrix of the Bernoulli distribution, 

a normal vector generator coupled to the covariance generator to construct a 
normal vector using the desired mean vector and the first covariance matrix, and 

a thresholder coupled to the covariance generator and the normal vector 
generator to generate a sampling vector using the normal vector and a threshold 
vector, the sampling vector having the desired mean vector and the desired 
covariance matrix. 

22. (Original) The simulator of claim 21 wherein the covariance generator comprises: 
an integral expression generator to generate an integral expression F for a first non- 
diagonal element Sij of the first covariance matrix at a row index i and a column index j, the 
integral expression having an integral limit as function of threshold elements Ti and tj in 
the threshold vector at the vector indices i and j; and 

a non-diagonal element generator coupled to the integral expression generator to 
obtain the first non-diagonal element Sjj using the integral expression F, a mean jikOf the 
desired mean vector, and a desired non-diagonal element Sjj of the desired covariance 
matrix. 
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23 . (Original) The simulator of claim 22 wherein the random sampler further 
comprises: 

a diagonal element generator to obtain a diagonal element Sy of the first covariance 
matrix at a first row index j and a first column index j using the mean nj at the vector index 
j t the diagonal element being equal to a desired diagonal element Zjj of the desired 
covariance matrix. 

24. (Original) The simulator of claim 23 wherein the random sampler further 
comprises: 

a threshold vector calculator coupled to the first normal vector generator to 
generate a threshold element tj of the threshold vector at a vector index j, the threshold 
element being equal to jjj + aj V2 inverf(J -2jjlj) wherein juj and aj are the desired mean and 
variance, respectively, at the vector index j and inverf is an inverse error function. 

25. (Original) The simulator of claim 22 wherein the normal vector generator generates 
normal elements of the normal vector using the desired mean vector and the first 
covariance matrix. 

26. (Original) The simulator of claim 25 wherein thresholder comprises: 

a comparator to compare a normal element Y k of the normal vector at a vector 
index k with a corresponding threshold element of the threshold vector at the vector 
index k; and 

a selector coupled to the comparator to set a sampling element of the sampling 
vector at the vector index k to a first value if the normal element Yk is greater than the 
corresponding threshold element tk and to set the sampling element of the sampling vector 
at the vector index k to a second value if the normal element Yk is equal to or less than the 
corresponding threshold element Tk. 

27. (Original) The simulator of claim 22 wherein the integral expression generator 



generates the integral expression 
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wherein: 



p = VOTiaj), c = V2(l - p 2 ) , P « + aj)/(c 4l ), P being* one of the integral limits, 

Q = (aj - ai)/(c>/2 X p is an integral variable, erf is an error function, a* and aj are 
respectively equal to (xj-mVcri and (Tj-Hj)/aj, Tj and xj being the threshold elements at the 
vector indices equal respectively to the row index i and the column index j , m and being 
the means at the vector indices equal respectively to the row index i and the column index 
j, Gi and aj being the variances at the vector indices equal respectively to the row index i 
and the column index j. 

28. (Original) The simulator of claim 27 wherein the non-diagonal element generator 
comprises: 

a right hand side (RHS) generator to determines a right hand side (RHS) quantity gy 

= 2 « + Mm; 

an equation solver coupled to the integral expression generator and the RHS 
generator to equate the integral expression to the RHS quantity to form an integral 
equation F = , and to solve the integral equation for the first variable p. 

29. (Original) The simulator of claim 28 wherein the equation solver solves the integral 
equation using a numerical method. 

30. (Original) The simulator of claim 26 wherein the first value is 1 and the second 
value is 0. 

3 1 . (Currently amended) A system comprises: 
a processor; and 

a memory coupled to the processor, the memory having program cod e to evaluate 
performance of a network having N optical links, t he program code when executed by the 
processor causing the processor to: 
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generate random samples, comprisin g : 

generate a first covariance matrix from a desired mean vector and a desired 
covariance matrix of a Bernoulli distribution - wherein th_e_desired mean vector 
includesN elements and the des ired covariance matrix has a dimension NxN 
where N is the number of optical links of the, netwfflfc 

construct a normal vector using the desired mean vector and the first 
covariance matrix^wherein the normal vector inclu des N elements where N is the 
number of optical links of the network, and 

generate a sampling vector using the normal vector and a threshold vector, 
wherein the sampling vector includes N elements where N is the number of optical 
links of t he network^ the sampling vector having the desired mean vector and the 
desired covariance matrix. 

32, (Original) The system of claim 31 wherein the program code causing the processor 
to generate the first covariance matrix causes the processor to: 

generate an integral expression F for a first non-diagonal element Sjj of the first 
covariance matrix at a row index i and a column index j, the integral expression having an 
integral limit as function of threshold elements Tj and tj in the threshold vector at the vector 
indices i and j; and 

obtain the first non-diagonal element s»j using the integral expression F, a mean \i k 
of the desired mean vector, and a desired non-diagonal element of the desired 
covariance matrix. 

33. (Original) The system of claim 32 wherein the program code, when executed, 
further causing the processor to: 

obtain a diagonal element sjj of the first covariance matrix at a first row index j and 
a first column index j using the mean pj at the vector index j, the diagonal element being 
equal to a desired diagonal element £« of the desired covariance matrix. 
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34. (Original) The system of claim 33 wherein the program code, when executed, 
further causing the processor to: 

generate a threshold element tj of the threshold vector at a vector index j, the 
threshold element being equal to fij + oj 4l invert 1-2^) wherein y,j and ctj are desired 
mean and variance, respectively, at the vector index j and invert" is an inverse error 
function. 

35. (Original) The system of claim 32 wherein the program code causing the processor 
to construct the normal vector causes the processor to: 

generate normal elements of the normal vector using the desired mean vector and 
the first covariance matrix, 

36. (Original) The system of claim 35 wherein the program code causing the processor 
to generate the sampling vector causes the processor to: 

compare a normal element Yt of the normal vector at a vector index k with a 
corresponding threshold element x k of the threshold vector at the vector index k; 

set a sampling element of the sampling vector at the vector index k to a first value 
if the normal element Yk is greater than the corresponding threshold element Tk; and 

set the sampling element of the sampling vector at the vector index k to a second 
value if the normal element Y k is equal to or less than the corresponding threshold element 

37. (Original) The system of claim 32 wherein the program code causing the processor 
to generate the integral expression F causes the processor to: 

form a first variable p = s^/(o\Oj)\ 

form a second variable c = <J 2(1 - p 2 )); 

form a third variable P = (ai + a0/(c V2 ), P being one of the integral limits; 



Atty Docket: 004524.PO61 

Application No.: 10/077,343 - 13 - 

Reply to Office Action of May 17, 2005 



Examiner: Jones 
Art Unit: 2128 



PAGE 18/21 1 RCVD AT 8/17/2005 2:15:45 PM [Eastern Daylight Time] 1 SVR:USPTQ«EFXRF«6/28< DNISOTM ■ CS!D:2062928606 1 DURATION (mm-ss):04-28 



^08/17/2005 11:12 FAX 2062928606 



BSTZ-SEATTLE 



1019/021 



form a fourth variable Q « (aj - ai)/(c <Jl ); and 
form the integral expression 

/fT/T- 

F(P) = J« " pl(1_/,) tafV^ (fi + P + /0 - erfUjU^iQ - p + i>)))<fr 

wherein p is an integral variable, erf is an error function, ai and aj are respectively 
equal to (Ti-m)/aj and (Tj-Hj)/cTj 9 ti and tj being the threshold elements at the vector indices 
equal respectively to the row index i and the column index j, m and being the means at 
the vector indices equal respectively to the row index i and the column index j 5 ctj and cxj 
being the variances at the vector indices equal respectively to the row index i and the 
column index j. 

38. (Original) The system of claim 32 wherein the program code causing the processor 
to obtain the first non-diagonal element causes the processor to: 

determine a right hand side (RHS) quantity gij = + ^jij; 

equate the integral expression to the RHS quantity to form an integral equation F - 

and 

solve the integral equation for the first variable p. 

39. (Original) The system of claim 38 wherein the program code causing the processor 
to solve the integral equation causes the processor to: 

solve the integral equation using a numerical method. 

40. (Original) The system of claim 36 wherein the first value is 1 and the second value is 
0. 
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